from biochemical and pathological viewpoints, in sweet potato roots infected by the black rot fungus, Ceratocystis finbriata (2, 11, 13) , among which the formation of ipomeamarone is of particular interest. Because this substance is a unique furanoterpenoid produced by host tissues in response to infection, and because it has remarkable biological properties, such as uncoupling and antipathogenic actions, elucidation of its biosynthetic mechanism would be of great value for the further study of terpene formation and of the host-parasite relationship. Furthermore, an increase of polyphenolic substances, e.g., chlorogenic acid, has been commonly observed in diseased plants (6, 10, 14) , and some workers have implied that these play an important role in the defense mechanism, although contradictory evidence has been presented (5, 11) .
We have undertaken an analytical study of ipomeamarone and chlorogenic acid (3) . However, recent chromatographic evidence (1) showing a concurrent formation of many ipomeamarone-like terpenoids in injured root tissues indicates the necessity of a more critical analysis of such metabolites in host tisstues.
The present paper deals with the quantitative analyses of ipomeamarone and chlorogenic acid in the infected root tissues of resistant and susceptible sweet potato varieties, and their possible role in the defense mechanism. figure 3 . Independent chromatographic experimlenits have slhowrn that both the chlorogenic acid and( isochllorogellic acid content increase in infected roots, in this case the latter compound was found to be the mlajor comiponent (Akazawa, unpubl data). The total amlounit was expresse(d as mg chlorogenic acid per g freslT \\eight in this paper. The concentration of chlorogenic aci(d in the fresh sweet potato roots was very low, but a significant increase occurred due both to the effect of slicing (wounding) and fungus infection. Three points should be considered. First, throughout the incubation period, the concentration of chlorogenic acid in uninfected tissue was much higher than that in infected, a relationship which was exactly opposite to that observed in the ipomeamarone formation. However, an increase of chlorogenic acid is not a specific reaction of the host tissue indlucedl bv the pathogenic infection, because it occurred even in healthy tissues which received a simple mechanical treatment, slicing. Second, unlike iponmeamiiarone, 14 (11) have suggested that the pathological disturbance of carbohydrate and fatty acid metabolism in the host may induce the synthesis of ipomeamarone, an abnormal sesquiterpenoid. It has been postulated that its biosynthesis involves the incorporation of mevalonic acid as a precursor (13) . Concurrent formation of many substances in the infected tissues is an important finding in this respect and its possible connection to the biosynthesis of ipomeamarone has been discussed (1). It cannot be overemphasized that the present analysis has uncovered a drastic synthesis of ipomeamarone in host tissues only after a lag of 24 hours after fungus infection. The infected region may not be a suitable material for the bio-synthetic study, however, because it is composed of two different systems, host tissues and the pathogenic microorganism. However, chemically-treated sweet potato tissues which form a significant amount of ipomeamarone in their healthy region may offer an alternative way to elucidate this problem. The information gaine(d in this work supports the view that this substance is synthesized by the root tissue per se.
MATERIALS & METHODS
It was found previously that ipomeamarone lhas several antibiotic properties against the black rot fungus; inhibition of growth, protein synthesis, phosphate metabolism, and respiration among others. Thus its fungitoxic action in host tissues is quite clear (11) . Along with this evidence, it shoul(d be emphasized that there exists a close correlation between the amount of ipomeamarone synthesized in the host and the degree of host resistance against the pathogen. Muller has proposed a function for phytoalexin in the defense mechanism of host plants based on finding the formation of some organic substance having antipathogenic activity in the inner epiderms of pea pods infected with Sclerotinia fructicola and Phytophthora infestans (8) . In a pathological sense, mode of action of ipomleamarone seems to be quite similar to that of the Miiller's phytoalexin. and its physiology warrants further experimentation. 
